Iron release, superoxide production and binding of autologous IgG to band 3 dimers in newborn and adult erythrocytes exposed to hypoxia and hypoxia-reoxygenation.
Iron is released in a desferrioxamine (DFO)-chelatable form when erythrocytes are challenged by an oxidative stress. The release is increased when an accelerated removal of erythrocytes occurs such as in perinatal period, in which iron release is greater in hypoxic than in non-hypoxic newborns. This suggests that an hypoxic environment at birth promotes iron release. To test this possibility, iron release in a model of hypoxia, hypoxia-reoxygenation and normoxia was studied in newborn and adult erythrocytes. In newborn erythrocytes, hypoxia induced a much greater iron release compared to an equal period of normoxia. In adult erythrocytes, hypoxia also induced a greater iron release as compared to normoxia, but it was much lower than that seen with newborn erythrocytes. Methemoglobin (MetHb) formation roughly paralleled iron release. The phenylhydrazine-promoted superoxide anion (O(2)?(-)) production was greater with normoxic but lower with hypoxic erythrocytes from newborns as compared to that from adults. This discrepancy between iron release and O(2)?(-) production may be explained by the shift towards MetHb in hemoglobin autoxidation. Iron diffusion out of the erythrocytes was much higher with hypoxic erythrocytes from newborns as compared to that from adults. Also the binding of autologous IgG to band 3 dimers (AIgGB) is much greater with hypoxic erythrocytes from newborns as compared to that from adults, suggesting that the level of iron release is related to the extent of band 3 clustering and that hypoxia accelerates removal of erythrocytes from bloodstream in in vivo condition.